Longitudinal time-dependent effects of irradiation on multidrug resistance in a non-small lung cancer cell line.
Multidrug resistance (MDR) in cancer is known to decrease the therapeutic efficacy of chemotherapy. The effects of irradiation on MDR in cancer cells remain unclear. Tc-99m methoxyisobutylisonitrile (MIBI) exhibits the same ATP-binding cassette (ABC) transporter kinetics as the chemotherapeutic compound doxorubicin. In this study, we investigated the synergistic effects of chemotherapeutics and irradiation [0 Gy: C (control) group; 3, 6, 9, 12 Gy: I (irradiation) group] in the human non-small lung cancer cell line H1299 exhibiting MDR, on MIBI and doxorubicin ABC transporter kinetics, in vitro and in vivo, respectively. In vitro, inhibition of H1299 cell proliferation by irradiation was found to be irradiation dose dependent. The degree and duration of MDR inhibition in vitro in H1299 were also dose dependent. In the cells of both the C group and 3-Gy I group, no significant difference of MIBI accumulation was observed. In the 6-Gy I group, a higher MIBI accumulation was observed at only 7 days after irradiation relative to the C group. A higher MIBI accumulation in the 9- and 12-Gy I groups with a significant difference from the C group was observed at 4 to 14 days after irradiation. A significant negative correlation between intracellular MIBI accumulation and cell replication was found. In vivo, high accumulation and retention of doxorubicin were observed in irradiated tumors in the H1299 xenograft mice group at 4 to 14 days after 9-Gy irradiation compared with the control mice group. These results provide evidence for a synergistic effect of concurrent chemotherapy and radiotherapy.